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LOW DENSITY MULTILAYER MARINE PLYWOOD AND SYNTHETIC RUBBER PANEL AND PROCESS FOR 

MANUFACTURE THEREOF 



A.Technology Branch. 

The present Invention relates to a low density 
muttilayer marine plywood and synthetic rubber 
panel particularly suitable for use as nonstructural 
man'ne construction material and a process for 
manufacture thereof. 



B. Prior Art 

The applicant has worked for a long time in the 
industry of plywood and composite materials for 
completing the interiors of pleasure or fishing craft 
and Is continually seeking materials with high tech- 
nological performance and low density. 

Given the continuously increasing cost of 
skilled labour necessary for finishing a craft there is 
clearly interest in having materials which could be 
prepared directly in the factory in suitable form for 
installation directly on the craft with no need of 
fitting or particularly assembling in shipyard. 

It is also Important to reduce to the maximum 
the weight of a craft for a given displacement in 
such a manner as to improve the ratio of the craft's 
weight to the power of the motors installed. ' 

Blit allowance must be made for the fact that, 
especially in the pleasure boat Industry, the tradi- 
tion of using wood for interior finishing of a boat Is 
so deeply rooted as to be practically irreplaceable. 

This practical Irreplaceabllity of wood has caus- 
ed marine builders to seek materials which would 
Improve its performance while continuing the use 
of wood. 

Thus there have been developed in shipyard 
composite materials such as plywoods having bet- 
ter mechanical resistance and lower density than 
the final material while using lower quantities of 
costly woods per surface area unit 

To increase the insulating power of the wood 
or plywood panels used in the construction of parti- 
tions In craft, foamed and/or synthetic sponges are 
applied on their surfaces with lead inserts or sand- 
wich panels with outer sheet aluminium layers and 
rock wool or glass wool filling. 

These systems however always involve the 
problem of a high proportion of skilled labour for 
installation on the craft. 

The applicant has perfected among other 
things a sandwich panel in which two outer layers 
of plywood enclose an Inner layer of foamed PVC. 
This panel has improved insulation and sound- 
proofing qualities and constitutes a considerable 
contribution In partition construction but It still dis- 



plays problems in manufacturing the panel and in 
the use thereof as a material In the construction of 
decking or fioating dunnages. 
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C. The Technical Problem. 

The prc^lem of obtaining panels which while 
maintaining their appearance and workability with 
10 commonly used wood-worWng tools would provide 
sound absorption, fire and heat resistance, vibration 
proofing and heat Insulation characteristics better 
than those of the materials heretofore known and 
used is an objective which has not yet been 
16 reached with complete satisfaction and thus there 
remains open a broad field of research to find new 
composite materials meeting the construction re- 
quirements of shipyards. 

Another technical problem of multilayer panels 
20 Is the fact that until now ft has not been possible to 
produce multilayer panels including at least one 
layer of marine plywood and using a single forming 
process therefor. 
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D. Detailed Description of the Invention. 
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ft has now been found that it is possible to 
prepare a multilayer panel having high sound-ab- 
sorbing, vibration-proofing and heat-insulating 
qualities while having a density contained within 
extremely reduced limits arid using a very simple 
forming process which is performed on the same 
preparation equipment as the panels of marine 

pjywood'only: ‘ 

In accordance with one of Its basic characteris- 
tics the multilayer panel of the present Invention 
consists of at (east one layer of marine plywood 
having a thickness between 8mm and 15mm and 
consisting of 5 to 7 layers of wood and at least one 
layer of synthetic rubber having a thickness be- 
tween 8mm and 20mm and said layers of synthetic 
r ubber^ and plywood being joined together by ^ 
; of an adhesive of structural type. 

Arnorig pT0fdned*adhesives 'thirre^can be re- 
called urethane, ureic, ureic modified with 
melamine, vinyl and clanoacrylic types, and ce- 
ments and in particular neoprene cements. 

The preferred species of wood for the plywood 
are okoum , mahogany, teak and various other 




kinds of hardwood. 

Among the synthetic rubbers useful In making 
the panel In accordance with the Invention nitrile 
and neoprene rubbers have proved particularly 
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useful. 

In acxordance wHh a preferred form of embodi- 
ment of the pane) In accordance with the invention 
the synthetic rubber employed is the self-extin- 
guishing type and is foamed so as to reduce its 
density to between 70kg/m3 and 120kgAn3 and 
preferably between 90kg/m3 and 100kg/m3. 

In all cases the specific weight of the multilayer 
panels in accordance with the present Invention is 
between 300kg/inn3 and 500kg/m3 and preferably 
between 330kg/m3 and 400kg/m3. 

frT* accordance with a typical form of embodl- 
rhent the panel is formed of three layers* i.e. one of 
synthetic rubber and two of marine plywood en- 
.closing the synthetic rubber layer. 

In this form of embodiment using three layers 
the total thickness of the panel is between 20mm 
and 40mm. the ratio of the thickness of the syn- 
thetic rubber layer to the total thickness of the two 
layers of plywood being between 0.5:1 and 1.5:1. 

In this form of embodiment with three layers 
the panel is particularly useful for the construction 
of bulkheads for the engine rooms, dividing bulk- 
heads for cabins and rooms in general, floating 
dunnage and other forms of Insulated flooring. 

it will be apparent to those skilled in the art that 
the multilayer panel for this kind of application can 
be embodied even with five or more layers being 
careful to maintain on the outer part of the panels 
the marine plywood to preserve the wooden ap- 
pearance of the panel. 

Equally apparent will be the possibility of in- 
serting as interior layers of the panel materials 
other than plywood in order to obtain further im- 
provement of some of the characteristics of the 
panel such as for example sound-proofing power at 
low frequencies by insertion of a sheet of lead. 

In accordance with another form of embodi- 
ment of the panel in accordance with the invention 
this consists of only two layers of material, one. of 
marine plywood and the other of synthetic rubber. 

The two-layer panels are particularly useful for 
construction of decks for passenger reception halls 
floorings resting on layer s of welded sheet which 
have weld beads or otheTlrTTpefTecubris or 
sheet metal. In this case the use of t He pari of the 
panel made of synthetic rubber as"the supportin g 
sur face for th e sheet metal permits complete ab- 
so mtion wit hout problems of the thickness of the 
wold beads or other imperfections. ^ 

The Va ntage oF" 2-laver panel In 
accowancg with theinvencon is thus clear with the 
"^ nstfuction of flooring m^a treatment of the 
surface to be floored w ith hynlling prnriiiH? hi7fn '‘ft 
flnnring. ^ when us ing cnnvftntfflnai 
ipafarials.,su^aifluou.^ 

In accordance with another basic characteristic 
of the present invention the multilayer panels are 



produced using the same equipment and process 
already used for forming the plywood. 

Particular selection of the adhesives and syn- 
thetic rubbers used makes possible the production 
5 of a panel with a single hot forming operation by 
means of which are performed reticulation both of 
the adhesives used to form the plywood and of 
those used for bonding of the synthetic rubber 
layer to the plywood layer. 

ro In accordance withSie form of embodiment of 
the process In accordance with the Invention the 
mul tilayer panel is produced by a single forming 
operation in a hot . press during which there is 
produced simultaneously reticulation of the adhe- 
75 sive which Joins the different layers of the plywood 
together and that which joins the layer of synthetic 
rubber to the wood. 

During the panel formation process the layer of 
synthetic rubber is made to constitute merely one 
layer equivalent to any one of the layers of wood 
used to form the plywood. 

Thus the desired panel Is produced in a single 
operation including forming of the layer or layers of 
plywood and bonding thereof to the layer of syn- 
thetic rubber. 

In accordance with another form of embodi- 
ment of the process In accordance with the inven- 
tion the marine plywood Is prepared in a first phase 
and in a second phase the multilayer panel is 
formed by spreading the surface of the plywood 
with preselected adhesive and assembling the pan- 
el with the synthetic rubber and subjecting it again 
to the reticulation treatment in the press. 

The form of embodiment of the process in 
35 accordance with the invention is particularly useful 
because it makes possible the use of phenolic 
adhesives, which generally cost less than other 
adhesives, for forming the plywood. 

In any case, whether the panel Is formed in two 
40 steps or (n a single step, the multilayer panel In 
accordance with the Invention Is formed by subject- 
ing the assembled layers to a pressure between 4 
X 10®Pa and 18 x 10®Pa and a temperature be- 
tween 60* C and 130* C for a period of time bo- 
45 tween 10 and 60 minutes. 

Having described the basic aspects of the* In- 
vention an example of production of a panel and 
determination of Its vibrationproofing and sound- 
proofing is given below. 

60 

EXAMPLE 

. In a plant for the production of sheets of piy- 
65 wood comprising a roller spreader, an assembly 
bench and a lOOOt Pagnani press, the sheets to be 
included In the plywood are prepared with dimen- 
sions of 2.8m and 1.2m consisting of two layers of 
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oKom marine plywood, each 8mm thick and made 
up of five layers of wood glued together with phe- 
nolic resin. 

The prefonmed plywood panels are spread with 
a modified ureic resin sold by BASF under the 
trademark Coregan 285 at the rate of 200g/m2 of 
' surface area and joined to a sheet ol nitrile syn- 
thetic rubber having a thickness of 13mm and a 
density of 100kg/m3. 

The panels thus formed are hardened in a 
press at 90* C for 30 minutes at a pressure of 4 x 
iO^Pa to produce final 3-layer panels, the two outer 
ones of wood and the Inner one of synthetic rub- 
ber, with a thickness of 29mm and a spedfic 
weight of 340kg/tn3. 

Three panels produced as described above are 
assembled together along their longer side so as to 
form a wall 3.6m x 2£m which is subjected to the 
following acoustic tests: 

- measurement of sound insulation power when 
subjected to a white sound having a uniform spec- 
tral distribution In the range of audible frequencies 
filtered at one third of an octave and evaluated In 
accordance with the method set forth In ISO 717/1; 
the panel showed an average sound abatement of 
27dB between 100Hz and 4000Hz; and 

- measurement of the sound radiation efficiency of 
the bulkhead as set forth in proposed standard ISO 
522 (1982). 

The measurement Is particulariy significant for 
deducing properties of sound radiation due to me- 
chanical excitation as In the case of internal parti- 
tions of boats which emit sound because they are 
excited by the vibrations of the craft 

The efficiency values found for the panel ex- 
amined for frequencies between 100Hz and 
1500Hz are between lOdB and 30dB. 



Claims 

1 . Low density multilayer marine plywood and syr)- 
thetic rubber panel consisting of at least one layer 
of marine plywood and at least one layer of syn- 
thetic rubber. 

2. Multilayer panel as described in clairh 1, char- 
acterized in that said layer of marine plywood has 
a thickness between 8mm and 15mm and consists 
of 5 to 7 layers of wood. 

3. Multilayer panel as described In claim 1. char- 
acterized In that said layer of synthetic rubber has 
a thickness of 8mm to 20mm. 

4. Multilayer panel as described In claim 1, char- 
acterized in that said layers of synthetic rubber and 
plywood are joined together by an adhesive of 
urethane, ureic, ureic modified with meTamlne, vinyl 
or cyanoacryllc types or cements and In particular 
neoprene cements. 

1 



5. Multilayer panel as described in claim 1, char- 
acterized In that said layer of plywood consists of 
okoum , mahogany, teak and various roots. 

6. Multilayer panel as described in claim 1. char- 
5 acterized In that said layer of synthetic rubber 

consists of self-extinguishing nitrile or neoprene 
rubber and has a density between 70kg/m3 and 
120kg/m3. 

7. Multilayer panel as described in claim 1, char- 
10 acterized in that the layers making up the panel are 

three, the two outer ones being of marine plywood 
artd the Inner one of synthetic rubber. 

8. Multilayer panel as described In claim 1, char- 
acterized in that the total thickness of the panel is 

75 between 20mm and 40mm and the ratio of the 
thickness of the synthetic rubber layer to the total 
thickness of the two layers of plywood being be- 
tween 0.5:1 and 1.5:1. 

9. Process for the production of low density mul- 
20 tilayer panels consisting of at least one layer of 

marine plywood and at least one layer of synthetic 
rubber characterized In that the assembled layers 
are subjected to a pressure between 4 x lO^Pa and 
18 x lO^Pa at a temperature between 60 *C and 
25 130 C for a period of time between 10 and 60 

minutes. 

10. Process In accordance with claim 9, character- 
ized In that the multilayer panel is formed in two 
steps, In the first of said steps there being pre- 

30 pared said layer or layers of marine plywood and In 
the second step there being glued to said layer or 
layers of plywood said layer of synthetic rubber. 
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